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TTf^P P P A P P 






TTGGCACTGT 




6801 


TTTGCCAGTT 


AATGTCTAAC 


TGAGGAATGT 


CTTGCTGCCA 


AAAGGTGAAA 




6851 


ACAGAGACCT 


TGTATTTCCA 


GGCACAGGTG 


TGACCCCAAT 


GTCAATCATT 




6901 
6951 


TTGTGTCTAA 
GAAAAGGTGA 


PTPPPAGGGG 
ATTCTATGCC 


AAA A APT A AP 
AAAAGGGAAG 


GAAAGTTCTA 


ZT.S3 

CCCCCACAGA 




7001 


AACAATCTCA 


GAGGGCAGAA 


ZT.S4 

GCAGAGAATA 


ATCTGAGGGA 


GAGGGCCAGC 




7051 
7101 


CAAGGGCAGG 


CAAGTATATA 
CTGGGTTCAG 


TTGATCACAG 
GTAAGGCTGT 


GCACTTACTT 

A T'^^ AAA /"'T'O Tl 


GTGAATGGAC 
EXON 1 

CACCCCCATA 


yi 


7151 
7201 


AAGCTTAGPT 


JP,AS15 

CTCTATCTAA TCCCATTATA 

TCTGGACACT GGGGTCCCAT 


rnrnrnz-i A /^i^O A O 
X X XL.AV3^(jAVj 

VjL, X riAv_ \^ X X 


Va i X Vj-TCjCjT AG 

I7P.AS4 

A X VjCjC A X L.C i 


?— ■ 

J" 


7251 


GGTATGCTGC 


TGTAAAACCT 


AGGGTAATGC 


TTPP A Tr^r^ A T 
X X^^CAX U-V-AX 


C XVjVaAAi lAx 




7301 


TTPAPr'TGTT 

X X V_>£^\_^^ X J. X 


GCAACCACAA 


TCATTTTGAA 


AA X A^- X A.Vj X A 


rp/^ nn a rrifri a rri a 

ivjxAi IAxACj 




7351 


TTATGTATGT 

X X X \J X X \J X 


ATATAGAGTT 


AATCATCTCT 


AAAoV, X v^v^ X X 


A X C i X i i VjUU 




7401 


ATTTCTTTAC 


ATGAGTTGTA 


TGAAGATGTA 


PAPPATA'P'PP 


AX XAX XV— XV^X 


I i 


7451 


TTGGTATCTA 


GCACCTTGTT 


TGGCACATAA 


TAPTAPTPA A 


T A A PP PTT'TP 
X AAVjrVjVj X X X 




7501 


TTGAATGAAT 


AAGTAGGTGA 


GAGCAAATTG 


TA AfiTTP Ar:p 


rp A A rr\(~\ a r^f-^ a A 
X AA X V— AV«,VjAA 




7551 


CTTCCTGTAA 


AACTCCAAGG 


CTGCCTCCAG 


T AA GGT A T A A 


PTPPTn A PTP 
Vjr X V— X AVj X \J 




7601 


AGCCTTTCCC 


CATCTTGCAA 


CTTTTTGCTC 


CAAATGAAAG 


ACTCAGTTCT 




7651 


TCAAAATGTG 


CAGCACATGG 


AGGTTTGCGA 


rATAGGf5GTG 

V— *i X -c^sJyjyJK^ X vjr 


TATTP AP APA 
X r\ X X AVv"v7A 




7701 
7751 


GGCTTCGGAA 
JP.AS2 

TTTACATACA 


GCCCACCAAA 
AGCTGTGCCT 


CCTACAGTTA 
CCTGGTNTAC 


GATPAPTGTA 
ATCCATGCTG 


p Af^TPTTPPT 

V—rtVJ X X X X 

TTTTCTGATC 




7801 


CATATAGAGG 


GTACACAACA 


AAAGCATTTC 


TTCTGTCTAT 


AGGGAAGCAA 




7851 


ATTAGATCAT 


GCATGTGCCT 


CACCCACCTC 


TGTTCTCATG 


ATTTCAGGCA 



FIG. lOF 



KXON 2 



7901 


TCAGAAACAC 


AAGGGAAATC 


CAAAGTACCT 


AACCCATCCT 


TGCCTTTGGG 


7951 


CAGGTGTTTC 


CAGGACAGAG 


GGCAGAGTGT 


AAAGGATGGG 


GATCCCTTTG 


8001 


ACCTGGATGC 


TGCTGGTAAT 


GATGGTAACC 


TCCTGGTTCA 


CTCTGGCTGA 


8051 


AGCCAGTAAC 


TCAACAGAAG 


CGAGTAAGTG 


TGTGTGTGTG 


TGTGTGTGTG 


8101 


TGTGTGTGTG 


TGTGTAGAGA 


AATGTTCCCT 


_T3SQAGAAGC 


AATCTTAATC 


8151 


CCTCTTTTAG 


CACACTTGAT 


JP.Sl 

GTGATCTTTA 


TTTTAAGCCC 


ATTTCTCAGA 


8201 


TTGTAATGAG 


CACAGGACTC 


ACTTCGAAGT 


TTTGTTAAGA 


TGCAAATTCT 


8251 
8301 


ACTTTAGTAG 
GTGGGTGATG 


GTCTAGCAAG GGG/CCCGAGA CTCTGAATTA ATAGCAGCGT 
APA/KPN JUNCTION 

TTTCTGGTGG GACAAGGGGC TAAAACACCT CTGAACCATT 


8351 


TCTGCACTTC 


ACGGTAAAGT 


CACAAGCATG 


CCCAGATACA 


TAAGAGATTT 


8401 


GACCCACCTC 


TCCTGTAAGT 


GTGAAGTCAT 


CCCATGGGGG 


TAGCTTTGCC 


8451 


TTCCACCCTG 


GAGTACTCTG 


GAATTACACT 


AAGTATAATT 


GTGAGGTCAT 


8501 


GGTTAAAAGC 


ACATGTTCTG 


TGGTCAGGCC 


ATGTGCGTGT 


ACCCTGTTTG 


8551 


ACAACTGGCT 


TGCTCGTTCT 


GAATGTCAAT 


ATTCTTTTCT 


GTAAATGAAG 


8601 


AAAATGAAAA 


TGGGTTCCAG 


CGGCAGGGGG 


TGTGCCCTGG 


GGAGGATTCG 


8651 


CTAAACTCTA 


GACTGAAAAG 


TCAATGAATA 


GAGGACTCCA 


CTCAGGGGAG 


8701 


CTCGGATGGG 


TGTGTTTTGA 


AGGTGCCAAC 


AACTTAACAA 


GTCCAGAAAA 


8751 


GCAAGAAAGT 


ATGGGCAGGG 


GCACCTGCCA 


GCTGCAGGGA 


TTGTGAAGCT 


8801 
8851 


GGGCTCTTCT 
TGCACGGTGG 


JP.AS5 
GTCCGCAGGA CGGTGTTCTG 

EXON 3 
ATGGTGTGGT CACwAACGTGC 


AATGCCACAA 
TCCTGCCAGA 


CAACGCCACC 
CCGGCTTCAC 


8901 


TGGTGATGGG 


CTGGTGTGTG 


AGGACATGGA 


TGAGTGTGCT 


ACCCCATGGA 


8951 


CTCACAACTG 


CTCCAACAGC 


AGCTGTGTGA 


ACACCCCGGG 


CTCGTTTAAG 


9001 


TGCTCCTGTC 


AGGATGGTTT 


TCGTCTGACG 


CCTGAGCTGA 


GCTGCACTGA 


9051 


TGTGGATGAG 


TGCTCAGAGC 


AGGGGCTCAG 


TAACTGTCAT 


GCCCTGGCCA 


9101 


CCTGTGTCAA 


CACAGAAGGC 


GACTACTTGT 


GCGTGTGTCC 


CGAGGGCTTT 


9151 


ACAGGGGATG 


GTTGGTACTG 


TGAGTGCTCC 


CCAGGCTCCT 


GTGAGCCAGG 



FIG. lOG 



ACTGGACTGC TTGCCCCAGG GCCCGGATGG AAAGCTGGTG TGTCAAGACC 

CCTGCAATAC ATATGAGACC CTGACTGAGT ACTGGCGCAG CACAGAGTAT 

GGTGTGGGCT ACTCCTGTQA CGCGGGTCTG CACGGCTGGT ACCGG 

POLYCLONING SITE OF pBS 
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1 

51 


TACTGGCGCA 
GGGCGGCTGG 


GCACAGAGTA 
TACCGCTTCG 


CGGCTCCGGC 
TGGGCCAGGG 


TACGTCTGTG 


CGGCGTGCGC 


ATGTCAGTCT 
CTGCCCGAGA 


101 


CCTGCGTGCC 


CGTCCTGCAC 


TGCAACACGG 


CCGCGCCTAT 


GTGGCTCAAC 
TGGCCTGTGC 


151 


GGCACGCACC 


CATCGAGCGA 


CGAGGGCATC 


GTGAACCGCG 


201 


GCACTGGAGC 


GGCGACTGCT 


GCCTGTGGGA 


CGCGCCTGTC 


CAAGTGAAGG 


251 


CCTGTGCCGG 



CGGCTACTAC 


GTGTACAACC 


TGACAGAGCC 


CCCTGAG 
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m 



1 


ACTATAGGGC 


ACGCGTGGTC 


GACGGCCCGG 


GCTGGTAAAT 


CTTAAAAAAA 


51 


AAAAAAAACA 




AAAAGAACAT 


CACTAAGCCC CCCTGCCCTG 


GCACTTTATT 


101 


GGAAGGTCAA 


GAACACACTC 


AACCACACAA 


GAGATGTGAA 


CATACCTGTG 


151 


TGGTACCCAA 


AS3 

AGACATCCCC 


TTTCACACAT 


ACATGACCCT 


TCCATTGGGT 


201 


TGCACATTGC 


ASH' 

TGTTAGCTTT 


TTGTTGGAGA 


AGGGAGCTAG 




251 


ACAACCCCCA 


ACTGGAGTTC 


TCTGGAACAG 


AGTAAATACC 


ATCGTGTCAT 


301 


CATGGAGCGC 


ACACACACTG 


TGGTCCTGCA 


ACCTCGATTT 


GTGTCCTGGC 


351 • 


TCTGCTGCTT 


ACCAATGAAG 


CAAGTAGCTT 


AAACCTTCTG 


AATCTCAAGT 


401 


TTCCTCACCC 


TCAAACTATA 


GCTAAATACA 


AAAGTCATTT 


CCCAGGGCCA 


451 ' 


CTGGAGAGGA 


TTCTATCAGA 


TAATGGATAG 


AAGATGCCTA 


TCCCAGTGTT 


501 


TGACATATCC 


TAAGTGCTTA 


ATACACGAGA 


GCTCACCATC 


TTTACTGGTA 


551 


TTATTGCACA 


GAGAAACACA 


CAAAGTGTCA 


GTGCCCCTGC 


TAGGTAGAGA 


601 


GGGANGCANG 


GNAAGGAGAT 


CTGAGCAAAA 


GGCATAGAAT 


ATATCAAGCT 


651 


GGG 
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1 CGGGGGAAGG TTTATTTTGT TTCTTTTCAA AGGGGGTCTT GNTCTGTCTC 

51 AAAGACCNTA AGGACCATGA AAAAATCTCT TTGTNAAAAG TGCCAAGCGG 

101 TCCCCACTCT GAATCTGGGC TTTTCTGCCT GCAGAAAGCT GCTCTGAATG 

151 TCACGCCAAT GCCACTTGTA CGGTGGACGG GGCTTGCCAC GACCTGCGCC 

201 TGCCAGGAGG GCTTCACTGC GACGGCCTCG AATGTGCGGA TCTGGATGAA 

251 TGCGCCATTC TGGGGGCGCA CAACTGCTCC GCCACCAACA GCTGCGTGAA 

301 CGCGCTGGGC TCCTACACAT GCGTCTGCCC TGAAGGTTTC CTCCTGAGCT 

351 CGGAGCTCGG CTGCGAGGAT GTGGACGAGT GTGCAGAGCC AGGGCTCAGC 

401 CGCTGCCACG CCCTGGCCAC CTGCATCAAT GGCGAGGGCA ACTACTCATG 

451 CGTGTGTCCC GCGGGCTACG TGGGGGACGG GAGGCACTGT GAGTGTTCCC 

501 CGGGCTCCTG CGGGCCTGGG CTAGACTGCG TGCGGGAGGG TGACGCGCTA 

551 GTGTGCGCTG ACCCGTGCCA GGCGCACCAC ATCCTGGACG AATACTGGCG 

601 CAGCACAGAG TACGGCTCCG GCTACGTCTG TGATGTCAGT CTGGGCGGCT 

651 GGTAC 



FIG.13B 





1 
± 




ACGCGTGGTC 


GACGGCCCGG 


GCTGGTAAAG 


ACACCCAGAC 




^ 1 

O ± 


X iACjQji i 1 TCj 


ACAGAGCCTC 


ATGTTCACCA 


ACCAGAAATG 


ACATTCACCA 




X u ± 


C C TAGGATTG 


AGAAAAAGAA 


TATTAGGAAC 


TTTTATTTTC 


TTCTGAAGTT 




X D X 


TV m 7\ ^ TV 7\ TV 

A rAGCAAAGA 


AAGGGGAAAA 


AAAAAAACAT 


TCTTATGGGG 


GATAAACGGG 




o n 1 
^ U 1 


LAAAGGATAC 


AAACAGTTCA 


GAAAAGAATA 


AATAGTAAGC 


AAATGAAAAG 




O Q 1 
Z D ± 


ATAAC TTC C T 


TTTTCATCAA 


AGAACCGCAA 


AAGTAAATAA 


TGATAAGATG 




^ n 1 


TTTCTCACTT 


TTCCACAAAG 


ATGAAAGTTA 


ATGCCCAGGG 


TGGCTGAGTA 






CTGTGCTGGG 


ATTGTGAACT 


AACTGTTATA 


GATCTCTCTG 


GGGTGCTGTT 




4 U 1 


TGGGAAGAAA 


CATCGCTGAA 


AACTGAGCTA 


CCTCTTTTCC 


TATGAAATTC 


U1 


/CI 

4 D ± 


CCCTGAGGAG 


GTGAGTGAGC 


CGCTGCTGAT 


CGTCACCCGA 


GCACTAGGCC 






AGACAGAAGG 


AGAAAGCCCT 


CAAAGAGGCA 


ATGCTGTGGA 


TCACTGTCAT 




DDI 


ATTTCCTGCT 


CAGCCTGAGT 


TCACATGTGC 


CTGATTTTTC 


TCAATATGGC 


3 

-31 


D U 1 


ATTGCCATTA 


ACGTGGAATT 


AGGTCAGGAG 


ACCTAAGGCT 


GAACCAAGCC 


Hi 


obi 


CTGTCATTCT 


CTGCCCCATG 


ACTGCGCATC 


ACCAAAACAG 


CATCGGCAGT 




/ U 1 


GACTTCCACA 


GATGGTACCA 


TTGCTATATG 


CCTTAACTTG 


CATCATCTCC 




751 


TTTAATGGCC 


ATAACAATTC 


TAGGACACGG 


GTATTCTTGT 


TTTACAGATG 




801 


ATGAAAATTA 


CCTCTGGAAG 


GAAAATTACT 


GGCACACAAA 


AAACGCTGAC 




851 


CAGGATTCAG 


ATAGACTGAC 


TCCAAAGTCA 


GTCTGTTCAT 


CTACAAAATT 




901 


ATCTACTTCT 


CAAGGACCTT 


CCTTCATGGG 


AATTCAAATT 


TCTTGATTCA 




951 


CAGAGCATCT 


GGTCCAATGA 


TGTCTGAATT 


ATCTGCTGTC 


TCTGACCTTC 
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1001 AGCCATTCTC AGCTCCTTTC CTGATCACAT TGGGACCCCA GGGGAGCTGG 

1051 CTGAATCTGT GAGGATGGCA TTTGCTTTGG AATTAAGTGG CCACAAGTAC 

1101 ACATCCTGGT GGGGACGATG AGCACCCCTT TTCTCCTGGA GCAGCCTGGC 

1151 TTCAGATTCT GGCCTCTGCT TGGCTCCACT TTGTGCTTTT CAATGACCAA 

12 01 GAAAATCCCA GGCCCTTGGA ATTGTTTACT CAGTTAATTT CTAACTAAAG 

12 51 AACCTCTTGT TGCCAAAAGG TATAAAACAG AGCCCTTGTA GCTGTGGGCA 

13 01 CAGCTGTGAC CCCCATGTCA ATCATTTGGG GTCTCTACCT ATTAGGGAAA 
13 51 AGAACAACAA CCACCTCACA GCCTAGAAAA GGAAAACACT GTGTCAAAAG 
1401 GGAAAAATAT TCCACCCCCA TTAAAATAAT TAAGAAACAG AACCAGAGGA 



1451 TCATTGGAGG AGAGATTGCC AGTGGGGGAC AGATGTATAT ATATAGATAT 



1501 GAAAGTCACC TACTTGTAAA AGGATTAATT CTACCTTTCT GGTTTCAGGT 

' ► 

1551 AAGGCTATCT GCAGCTCTCA CTTCTCCTAG CCACTTCTCC CATCTAGTCT 
1601 TTGCTGGCTC CCATTCTGTT TGAAGGATGG 



FIG. 14B 
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1121 AGCACCCCTTTTCTCCTGGAGCAGCCTGGCTTCAGA T 1157 

667 7 AJi^CATTCCTTTTATC ^726 
1158 TCTGGCCTCT GCTTGGCTCCACTTTGTGCTTTTCAATGACCAAGAAA 1204 

I IN I II MM I II II I I Mil I I I MM! II II 

6727 CCTGGCTCCTTGGGCTTAGGTCTACCTTGTCCTTGCCCAGGTCCAAGAAA 6776 
12 0 5 A TCCCAGGCCCTTGGAATTGTTTACTCAGTTAATTTCTAACTAAAGAAC 12 53 

r MIM MMM I Mill IIIIIIII MMIII I III ^^^^ 

67 7 7 AGGCCCAGAACCTTGGCACTGTTTTGCCAGTTAATGTCTAACTGAGGAAT 6 82 6 

12 54 CTCTTGTTGCCAAAAGGTATAAAAC AGAGCCCTTGTAGCTGTGGGCAC AG 13 03 

Mill MIM MMM MMIII I I MMIII I MMIII ^^^^ 

682 7 GTCTTGCTGCCAAAAGGT.GAAAACAGAGACCTTGTATTTCCAGGCACAG 6 87 5 

13 04 CTGTGACCCCCATGTCAATCATTTGGGGTCTCTACCTATTAGGG . . . AAA 13 50 

MIIIMII MMIMMMM MMM II MM Ml 

687 6 GTGTGACCCCAATGTCAATCATTT . . TGTGTCTAACTCCCAGGGGAAAAA 69 23 
13 51 AG AACAACAACC ACCTC AC AGCCTAGAAAAGGAAAAC ACTGTGTC AAAAG 14 0 0 

MIIMIM MM II I IMIIM II II M MMM 

692 4 CTAACAACAACAGACTCATGGCTTGGAAAAGGTGAATTCTATGCC AAAAG 697 3 
1401 GG AA AAATATTCCACCCCCATTAAAATAAT . TAAGA . AACAGAACCAGA 1447 

1111*11 Ml MMIII III III I Ml Mill MM 

697 4 GGAAGGAAAGTTCTACCCCCACAGAAACAATCTCAGAGGGCAGAAGCAGA 702 3 
144 8 GGATCATTGGAGGAGAGATTGCCAGTGGGGGACAGATGTATATATATAGA 1497 

I M II MM MM Mill II Ml II MMM 

7 024 GAATAATCTG AGG . GAGAGGGCC AGCCAAGGGCAG . . GC AAGTATATATT 707 0 
149 8 TATGAAAGTCACCTACTTGTAAAAGGATTAATTCTACCTTTCTGGTTTCA 1547 

M 1 II Ml IMMll II Ml MM Mill MM ^^^^ 

7071 GATCACAGGCACTTACTTGTGAATGGACCAGTCCT. . .GTCCTGGGTTCA 7117 
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1548 GGTAAGGCTATCTGCAGCTCTC ACTTCTCCTAGCC ACTTCTC . . CCATCT 159 5 

IIIMIIII I II I II MM I i M IMIIIIII I MM 

7118 GGTAAGGCTGTATGAAACTGTCAC . CCCCATATCCACTTCTCCTCTATCT 7166 
1596 AGTCTTTGCTGGCTCCCATTCTGTTTGAAGGATG 162 9 

I MMIII I III I Ml I 

7167 A ATCCCATTATATTTCAGGGAGG 7189 



FIG.15B 



C3 




Human Growth Hormone Vector 




FIG. 16 



+ + + 




- No. 1 No. 7 No.8 
Transgenic mice 



FIG. 18 



J1 
y = 

Hi 




□ Serum 
1 Urine 



No. 1 No.8 



Transgenic Mice 



FIG. 19 




1 5 10 20 50 
hGH input (ng/ml) 



FIG. 20 



